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PREFACE. 


'"pHOUGH  not  the  first  work  of  the  kind  pub- 
lished,  this  little  book  is  believed  to  be  sim- 
pler, freer  from  technical  terms,  and  shorter  than 
its  predecessors.  These  merits,  it  is  hoped,  may 
render  it  exceptionally  popular,  and  therefore  excep- 
tionally useful. 

The  growing  prevalence  of  weak  sight  in  this 
country,  both  in  children  and  adults,  would  seem 
to  make  a  wider  knowledge  of  the  eye,  and  how  to 
take  care  of  it,  of  some  importance. 

A  part  of  the  book  has  already  been  published 
in  the  "  Atlantic  Monthly." 

\6  Beacon  Street, 

Boston,  1878. 
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THE   CARE   OF   OUR   EYES. 


SOME    KNOWLEDGE    OF    THE    EYE    NECESSARY    FOR 
ITS    PROPER    CARE. 

r  I  X)  take  proper  care  of  our  eyes  is  to  do  what 

we  can  to  avoid  such  diseases  or  weakness  of 

the  eyes  as  are  avoidable.     But  to  do   it  is  important 

to  know  how 

this  efficiently  we  must  know  something   to  use  the  eyes 

.        , .  without  injur- 

about  the  eye  and  its  diseases  and  weak-  ing  them, 
nesses.  We  must  know  what  certain  feelings  about 
the  eyes  mean,  what  pain  and  fatigue  mean,  and 
why  the  eye  is  so  often  subject  to  fatigue  and  pain. 
We  cannot  afford  to  give  up  the  entire  use  .of  our 
eyes  because  they  ache,  nor  can  we  afford  wholly  to 
disregard  ominous  symptoms  lest  we  run  the  risk 
of  impairing  sight  or  losing  it.  We  wish  to  use 
our  eyes,  to  preserve  our  sight  to  the  last,  and  to 
avoid  all  avoidable  disease. 

THE    SYMPTOMS    OF    WEAK    SIGHT    (ASTHENOPIA). 

The  first  symptom  is  fatigue  of  the  eyes  during 
or  after  reading,  writing,  sewing,  and  similar  work 
in  the  evening.  Very  soon  the  same  fatigue  is 
noticed  after  like  occupations  during  the  day,  when 
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the  light  is  good.  After  a  time,  fatigue  of  the 
eyes  comes  on  immediately  on  attempting  to  read 
or  sew,  and,  if  disregarded,  pain  and  confusion  of 
vision  follow.  Letters  appear  to  run  together, 
These  symp-  lines  are  blurred  and  indistinct,  and 
ignoreTSbe  continued  use  of  the  eyes  in  reading  be- 
safety#  comes  impossible.     If  we  then  look  up, 

across  the  room,  or  in  the  distance,  quick  relief 
comes,  and  vision  is  as  clear  and  distinct  as  pos- 
sible ;  but  an  attempt  to  read,  again  brings  a  return 
of  pain  and  confusion  of  sight. 

HOW    WE    SEE. 

In  order  that  we  may  comprehend  exactly  the  na- 
ture of  weak  sight,  let  us  consider  for  a  moment  the 
structure  of  the  eyes  and  how  we  see.  The  figure 
numbered  A,  on  the  next,  page,  gives  an  idea  of  the 
anatomy  of  the  eye,  sufficiently  full  for  our  purpose. 
The  rays  of  light  from  an  object  enter  the  eye 
through  the  pupil  (P),  and,  passing  back  to  the  inner 
Theeyeis,prac-  coat  °^  tne  eYQ>  tne  retina  (R),  form  an 
aptotolri^'  image  of  the  object  upon  it  very  much 
camera.  as  an  image  [s  formed  on  the  plate  in 

the  camera  of  the  photographer.  Indeed,  quite 
lately,  experiments  have  been  made  that  show  a 
very  close  relation  between  the  nature  of  photog- 
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Fig.  A. 


Figure  A  gives  a  profile  view,  of  the  eye ;  that  is,  the  eye-ball 
is  divided  into  two  equal  parts,  just  as  one  might  divide  an  apple 
or  an  orange,  and  the  flat,  cut  surface  held  up  to  view. 

W  points  out  the  white  of  the  eye,  a  strong  protective  coat 
extending  quite  around  the  eye-ball  except  in  front.  It  is  called 
the  sclerotic  coat. 

C,  the  cornea,  or  transparent  front  of  the  eye  ;  and,  behind  it, 

I,  the  iris,  or  colored  part  of  the  eye,  extending  in  a  circle 
around 

P,  the  pupil,  which  is  a  circular  hole  in  the  iris,  that  admits 
the  light  into  the  eye,  and  out  of  which  the  eye  sees. 

L  is  the  crystalline  lens  directly  behind  the  pupil.  In  health, 
the  lens  is  transparent  like  the  front  of  the  eye,  and  offers  no 
obstruction  to  the  passage  of  rays  of  light;  but  if  it  becomes 
opaque,  it  is  called  cataract,  and  the  eye  is  more  or  less  blind  from 
the  obstruction  of  the  passage  of  light. 

M  A  is  a  little  muscle,  called  the  muscle  of  accommodation,  that 
adjusts  the  focus  of  the  lens  and  the  eye  for  near  objects. 

M  C  is  a  muscle  attached  to  the  white  of  the  eye  on  the  out- 
side, that  converges  or  turns  the  eyes  inward,  and  is  the  muscle  of 
cotwergence. 

R  points  to  the  inner  lining  of  the  eye,  the  retina,  upon  which 
images  of  objects  are  pictured  ;  and     . 

O  N  is  the  optic  nerve  that  conveys  these  pictures  to  the  brain. 

II  is  the  body  of  the  interior  of  the  eye,  filled  by  a  transparent 
humor. 
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raphy  and  the  nature  of  the  process  that  goes  on  in 
The  retina  is  tne  act  °f  seeing.  Rabbits  have  been 
rtceivefthVhn'  held  a  few  seconds  before  a  window, 
pression.  and  the]lj  being  imme(iiately  killed,  the 

picture  of  the  window  has  been  found  distinctly 
photographed  on  the  retina  of  their  eyes.  After  the 
reception  of  the  image  upon  the  retina,  the  act  of 
The  optic  nerve  seeing  is  completed  by  the  transmission 
SptS     of  the  impression  to  the  brain  through 

to  the  brain.  the    optic    nerye     (Q    N    in    the    figure) 

But  in  order  that  the  image  of  an  object  on  the 
Rays  of  light     retina  shall  be  clear  and  distinct,  it  is 

must  be  fo- 

cused  necessary  that  the  rays  of  light  passing 

Fig.  B. 


A,  the  rays  of  light  entering  the  eye. 

R,  the  retina,  where  they  should  be  focused. 

L,  the  lens  by  which  the  rays  of  light  are  chiefly  focused. 

into  the  eye  through  the  pupil  should  be  properly 
focused.     See  Figure  B.  above. 
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Vision  will  be  clearest  and  easiest  if  the  rays 
of  light  are  brought  to  a  point  exactly  as  they 
reach  the  retina.      If  they  are  focused   exactly  as  they 

reach  the  ret- 

just  before,  or  if  they  reach  the  retina  ma. 
before   being  focused,  the  sight  will  be  more  or 
less  blurred. 

When  we  are  looking  at  a  distance,  if  our  eyes 
are  neither  near-sighted  nor  far-sighted  (over- 
sighted),  the  rays  of  light  that  enter  the  eye  are 
focused  on  the  retina,  as  seen  in  Fig-   No  effort  to 

look  at  distant 

ure  B,  without  effort  on  our  part ;  but   objects, 
if  we  regard  near  objects,  as  in  reading  or  sewing, 
there  is  an  effort  of  the  eye  to  focus  the  rays  of 
light :  otherwise  they  would  reach  the  back  of  the 

Fig.  C. 


eye  without  being  brought  to  a  point  at  all,  as  seen 
in  the  figure  above. 
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The  reason  of  this  is  that  rays  of  light  from 
small  objects  —  as  in  letters,  for  example  —  ap- 
proach the  eye,  not  in  parallel  lines,  as  seen  in 
Figure  B,  but  in  lines  that  diverge  as  they  pass  into 
the  eye,  as  seen  in  Figure  C.  To  converge  such 
lines  to  a  point  on  the  retina  requires  more  focus- 
ing power  than  if  they  entered  the  eye  in  parallel 
lines,  as  seen  in  Figure  B.  This  focusing  power, 
which  is  called 

THE    ACCOMMODATIVE    POWER    OF   THE    EYE, 

is  furnished  by  a  muscle  (M  A,  Figure  A).  This 
muscle  we  may  call  the  muscle  of  accommodation, 
and  when  it  is  brought  into  use,  the  lens  (L  in  the 
figures)  is  made  more  convex  or  full,  and  thus  a 
greater  focal  power  is  given  to  the  eye.  The  fuller 
or  more  convex  the  lens,  whether  the  natural  one 
within  the  eye  or  a  glass  lens  such  as  used  in  spec- 
tacles, the  greater  its  power  of  bending  rays  of 
light  to  a  point.  Notice  that  the  lens  (L)  is  more 
full  in  Figure  D  than  in  Figure  C. 

If  we  look  at  distant  objects  the  muscle  relaxes, 
because  the  use  of  the  accommodative  power  is  un- 
necessary ;  but  always,  in  reading,  writing,  sewing, 
and  every  kind  of  occupation  requiring  fixation  of 
sight  on  near  objects,  this  accommodative  appara- 
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tus  is  brought  into  use.      Though  involuntary,  the 
accommodation  or  adjustment  of  the  eyes  for  near 

Fig.  D. 


objects  is  an  effort ;   hence  the  relief  that  comes 
from    looking   up   and   off    from    near   The  adjust- 

ment  of  the 

work,  so  especially  grateful  to  fatigued    eyes  for  near 

work  is  a  dis- 

and  sensitive  eyes.  tinct  effort. 


'CONVERGENCE    OF    THE    EYES. 

Another  factor  in  the  act  of  adjustment  of  the 
eyes  for  near  objects  is  convergence.    in  reading  or 
By  this  is  meant  the  turning  inward  of   thresh-""1 
the  eyes  so  that  both  may  be  directed   ward' 
to  the  same  object.     If  you  will  hold  up  a  finger 
before  the  face,  at  a  distance  of  four  or  five  inches 
from  it,  and  look  at  it  fixedly  with  both  jt  is  also  an 
eyes,  you  will   notice   that   a   distinct   effort' 
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effort  is  made  to  turn  the  eyes  inward  ;  and  if  you 
continue  to  look  at  the  finger  in  this  position,  the 
act  will  soon  become  painful.  The  convergence  of 
in  looking  at  a    the  eyes  is  also  an  effort,  and  is  brought 

distance  there  i_.v  i  ^-u  .l   •  j        r  i_ 

is  no  conver-  about  by  a  muscle  on  the  outside  of  each 
§ence-  eyeball,   attached  to  the  white  of  the 

eye  on  the  side  towards  the  nose.  This  muscle 
(M  C,  Figure  A)  we  may  call  the  muscle  of  conver- 
gence. There  are  other  muscles  which  modify  the 
action  of  this  one,  but  they  need  not  be  considered 
here. 

THE    NATURE    OF    WEAK    SIGHT. 

Weak  sight  is  therefore  nothing  more  nor  less 
than  a  disorder  of  the  accommodative  apparatus : 
Failure  of  the     or,  we  may  say,  a  disorder  of  the  two 

accommodating 

or  adjusting        muscles  of  accommodation  and  conver- 

power  of  the 

eye.  gence.      In  health,  these  two  muscles 

work  together  in  perfect  harmony.  If  either  one 
becomes  affected,  this  harmony  is  disturbed,  and 
weak  or  painful  sight  may  follow ;  but  the  imme- 
diate occasion,  usually,  of  weak  sight  is  an  over- 
worked, fatigued,  sensitive  condition  of  these 
muscles.  It  is  plain,  then,  that  as  in  distant  vision 
Moderation        tn^s    muscular   apparatus   is  not   used, 

neceSryln011       and  aS  in  near  WOrk  lt  mUSt  °f  necessity 

using  the  eyes.     be  brought  into  service,  if  sight  is  weak 
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or  painful  and  we  wish  to  improve  and  cure  it,  we 
must  carefully  regulate  the  way  in  which  we  use 
our  eyes,  with  a  view  to  relief  of  this  overused 
and  weakened  adjusting  power. 

HOW    TO    RELIEVE    OR    PREVENT    WEAK    SIGHT. 

Persons  having  a  tendency  to  weakness  of  sight, 
or  those  experiencing  unusual  fatigue  of  the  eyes 
in  reading,  or  similar  occupation  requiring  close 
vision,  should  carefully  observe  the  following  rules  : 

i.  Cease  to  use  the  eyes  for  the  time  being,  and 
look  away  from  the  work,  when  sight  becomes  in 
the  least  painful,  blurred,  or  indistinct.  After  per- 
fect rest  for  a  moment,  or  longer,  work  may  be 
resumed,  to  be  discontinued  as  before  when  the 
eyes  feel  again  fatigued. 

2.  See  that  the  light  is  sufficient,  and  that  it  falls 
properly  upon  your  work.  Never  sit  facing  it.  It 
is  best  that  the  light  should  fall  upon  the  work  from 
above  and  behind.  Failing  this,  it  may  fall  from 
the  side.  Never  use  the  eyes  at  twilight.  Any 
artificial  light  for  the  evening  is  good  if  it  is  brill- 
iant enough  and  steady.  A  flickering  gas-light  is 
injurious.  The  argand  gas-burner  with  a  chimney 
does  not  flicker,  is  brilliant,  and  may  therefore  be 
recommended.     A  study-lamp,  or  any  lamp  with  a 
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chimney,  burning  oil  or  kerosene,  if  it  affords  a  suf- 
ficiently brilliant  light,  may  also  be  agreeable  for 
the  eyes.  When  artificial  light  is  at  all  painful,  it 
is  safer  to  read  or  write  only  during  the  day. 

3.  Never  read  in  the  horse  or  steam  cars.  It 
requires  too  great  an  exertion  of  the  accommoda- 
tive power  to-  keep  the  eyes  accurately  focused 
and  fixed  on  the  letters.  Business  men  are  in 
the  habit  of  reading  the  evening  papers  on  their 
way  out  of  the  city,  and  the  morning  papers  on 
their  way  in.  This  dangerous  practice  is  rather 
a  frequent  cause  of  weakness  of  sight.  There 
are  those  who  can  follow  it  with  impunity  year 
after  year  (see  p.  45),  but  there  are  more  who 
cannot. 

4.  Never  read  when  lying  down  :  it  is  too  fa- 
tiguing for  the  accommodative  power.  Many  a 
tedious  case  of  weak  sight  has  been  traced  to  the 
pernicious  habit  of  reading  in  bed  after  retiring 
for  the  night. 

5.  Do  not  read  much  during  convalescence  from 
illness.  Before  the  muscular  system  generally  has 
Do  not  read  quite  recovered  its  healthy  tone,  we 
ingefnrormm-r"  ought  not  to  expect  the  muscles  of  ac- 
ness"  commodation  to  bear  the  continuous 
use  to  which  they  are  subjected  in  reading  or  writ- 
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ing.  We  cannot  be  sure  that  the  delicate  muscles 
of  the  eye  are  in  a  condition  to  be  used  until  the 
muscles  of  the  leg  and  the  arm  have  regained  their 
strength  and  firmness. 

6.  The  general  health  should  be  maintained  by 
a  good  diet,  sufficient  sleep,  air,  exercise,  amuse- 
ment, and  a  proper  restriction  of  the  hours  of  hard 
work.  One  ought  not  to  expect  strong  eyes  in  a 
body  weakened  by  bad  habits  or  an  injudicious 
amount  of  labor.  Bright  gas-lights  in  crowded 
rooms,  and  the  impurity  of  the  air  in  such  places, 
are  especially  to  be  avoided.  Medical  advice  should 
be  sought  in  regard  to  any  nervous  debility,  dis- 
order of  the  organs  of  digestion,  or  any  functional 
disturbances  of  a  general  nature,  whether  they  ap- 
pear to  have  a  direct  connection  with  the  weakness 
of  sight  or  not. 

7.  Take  plenty  of  sleep.  Sleep  is  a  sovereign 
balm  for  those  who  suffer  from  weak 

The  impor- 

sight.     Retire  early  and  avoid  the  pain-   tance  of  sleep 

r    1  •  t    i  -r-  1  »       n  cannot  be  over- 

tul  evening  lights.     Ten  hours    sleep    estimated. 
for  delicate  eyes  is  better  than  eight. 

THE    USE    OF    EYE-GLASSES    IN    WEAK    SIGHT. 

If  the  weak  sight  does  not  improve  satisfactorily 
under  the  observance  of  the  rules  given,  it  will  be 
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necessary  to  resort  to  the  use  of  convex  glasses. 
Glasses  are  It  is  better  in  this  case  to  consult  a 
to^rewSk"7  competent  oculist.  He  will  furnish 
Slg  t;  you  a  recipe,  which  may  be  taken  to  a 

good  optician,  who  will  sell  you  the  glasses  pre- 
scribed. The  eye-glasses  are  to  be  used  exactly  as 
directed  by  the  oculist.  For  the  benefit  of  such  as 
not  to  make        are  unable  to  get  proper  advice,  it  may 

one  see,  but  to 

help  one  to  see    be  well  to  say  that  the  convex  glasses 

near  objects 

without  effort,  will  probably  require  to  be  of  about 
48-inch  focus,  and  that  they  are  to  be  worn  only  in 
reading,  sewing,  and  such  occupations  as  require 
the  accommodative  apparatus  of  the  eye  to  be 
Notice  these       brought  into  use.     The  moment  the  eye 

regulations  for 

their  use.  tires,  the  glasses  must  be  removed  ;  to 

be  replaced  again,  after  a  rest  of  the  eyes,  when 
work  is  resumed. 

To  accustom  the  eyes  to  the  help  of  glasses  may 
require  some  days  or  weeks  and  considerable  pa- 
tience. After  beginning  with  them,  it  is  best  not 
to  omit  their  use  in  reading  or  sewing,  even  tem- 
porarily, but  to  work  or  read  always  by  their  help ; 
limiting  the  amount  of  reading  at  first,  and  then 
increasing  it  day  by  day,  or  week  by  week,  until 
the  sight  becomes  strong. 
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WHY  CONVEX  GLASSES  ARE  USEFUL  IN  WEAK  SIGHT. 

By  looking  at  the  figure  below,  you  will  see  that 
parallel  rays  of  light,  or  rays  of  light  from  a  dis- 

Fig.  B 


tance,  are  focused   exactly  on   the    retina  at   the 

back  of  the  eye  (Fig.  B).     But  divergent  rays  from 

Fig.  C 


near  objects,  as  seen  in  Figure  C,  are  not  focused 
properly.     Next,  you  will  observe  that  in  Figure  D 
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the  rays  of  light  are  there  again  brought  to  a  focus 
Convex  glasses  by  means  of  the  muscular  adjusting 
coSSens*6  P°wer>  or  what  we  cal1  the  accommoda- 
within  the  eye.     tiye  powen     Notice  in  this  figure  that 

the  lens  (L)  is  more  convex  or  full  than  in  the  other 
figures.  This  gives  the  eye  a  greater  focal  power  ; 
just  exactly  what  it  needs  in  looking  at  fine  ob- 
jects quite  near  it.  Now  if  we  put  convex  glasses 
Q  before  the  eyes,  it  renders  them  practically  more 
round  and  full,  so  that  rays  of  light  are  focused 
without  calling  upon  the  weak  and  fatigued  adjust- 
ing apparatus  for  help.  It  gives  us  a  chance  to 
use  the  eyes  without  fatigue. 

WHAT    RESULTS    IF    NO    ATTENTION    IS    PAID    TO    THE 
WEAK    SIGHT. 

If  the  symptoms  of  pain,  confusion  of  vision, 
dread  of  light  and  of  all  use  of  the  eyes  continue, 
and  no  measures  are  taken  to  ameliorate  or  remove 
them,  there  is  danger  of  the  eyes  not  only  becom- 
ing nearly  useless,  but  that  they  may  finally  get  so 
sensitive  and  irritable  that  ordinary  daylight  can- 
not be  borne  without  pain  and  discomfort.  When 
weak  sight  has  been  allowed  to  progress  for  years, 
it  sometimes  becomes  so  severe  that  one  finds  a 
darkened  room   the  only  really  comfortable  place, 
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dark-blue  or  smoke-colored  glasses  not  affording  a 
sufficient  protection  from  the  light.     I    Neglect  in 
recall  a  patient  several  years  ago,  whose   notYead  to™ 
eyes  had  become  so  sensitive  that  he   itmayleadto 
came  to  me  wearing  two  pairs  of  glasses,   jfiSkJ"^ 
—  dark-green  goggles  and  dark-brown   less  eyes* 
spectacles,  —  and  these  made  it  so  dark  that  he 
could  scarcely  find  his  way  about.      I  remember 
also  his  saying  that  if  he  raised  his  glasses  at  a 
street-crossing,  to  enable  him  to  avoid  passing  ve- 
hicles, he  would  be  obliged  to  spend  two  hours  in  a 
dark  room  to  quiet  the  pain  and  discomfort.     This 
was,  of  course,  an  exceptionally  severe  case.     His 
eyesight   was   still   preserved,    but   it   was   almost 
worse  than  useless  to  him. 

Severe  cases  of  weak  sight  are  tedious  and  diffi- 
cult to  cure,  and  particularly  so  if  of  years'  stand- 
ing; but  recent  cases  are  curable. 

OVER-SIGHT    OR    FAR    SIGHT. 

This  is  a  defect  of  a  nature  exactly  the  opposite 
of  near-sight.  In  near-sight,  the  eye  is  adjusted 
or  accommodated  for  a  point  nearer  than  the  ob- 
ject looked  at,  and  consequently  does  not  see  dis- 
tant things  distinctly.  In  over-sight,  it  is  fixed  for 
a  point  beyond  the  object  looked  at,  and  does  not 


22  THE   CARE   OF  OUR  EYES. 

see  well  either  near  or  far.     In  near-sight,  the  eye- 
ball is  too  full  or  convex,  and  in  over-sight  it  is  too 

Fig.  E. 


flat.     Being  too  flat,  the  rays  of  light  entering  the 
pupil  reach  the  retina  at  the  back  before  being 


Fig.  F. 


focused,  as  represented  in  Figure  E,  and  therefore 
vision  is  blurred  and  indistinct. 

Figure  F  shows  a  profile  view  of  a  near-sighted 
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eye.     Here  the  rays  of  light  are  seen  to  come  to 
a  focus  before  reaching  the  retina,  be-   in  over-sight 

the  eye  is  too 

cause  the  eye-ball  is  too  full  or  too  long   flat  in  form, 
from  front  to  rear  (Fig.  F,  p.  22). 

HOW    TO    DETERMINE    WHEN    ONE    IS    OVER-SIGHTED. 

In  over-sight,  one  does  not  see  with  perfect  clear- 
ness and  ease  at  any  distance.  Very  fine  type  like 
this,  for  instance,  is  not  read,  even  by  those  too 
young  to  be  old-sighted,  in.  a  good  light,  quickly, 
fluently,  and  without  effort. 

A  parting  visit  to  the  Alhambra,  and  a  call  on  our  banker,  and  we  were  ready  and  eager  to  climb  over  the 
great  mountains  to  Malaga  and  the  Mediterranean.  The  banking-house  was  found  to  be  a  grocery  also,  and  the  po- 
lite clerk  invited  us  to  come  the  next  day  to  see  his  master.  On  the  following  day  the  banker  himself  inspected  oar 
letter  of  credit,  and  then,  with  expressions  of  regret  at  our  impatience,  appointed  an  hour  on  the  morrow  to  band  us 
the  money.  The  hour  of  twelve  on  the  succeeding  day  found  us  promptly  at  his  counter,  where,  to  our  dismay,  we 
found  a  large  heap  of  silver  dollars  awaiting  us.  As  usual,  the  banker  was  away,  and  the  clerk  had  no  authority 
to  give  ua  gold  or  paper  instead  ;  so  we  told  him  that  we  would,  therefore,  only  draw  enough  upon  our  letter  of 
credit  to  take  us  to  Malaga,  whereupon  he  at  once  scraped  away  his  heap  of  silver  and  handed  us  its  equivalent 
in  gold.  We  left  Granada  that  afternoon  at  six  o'clock  in  the  berlina  of  an  excellent  diligence  drawn  by  four 
real  horses  that  did  not  degenerate  into  five  mules  and  a  boy  until  we  arrived  at  Loja.  The  journey  along  the 
great  intervale  called  the  Vega,  towards  this  place,  is  picturesque  and  full  to  the  brim  of  the  bewitching  Moorish 
romance  that  makes  so  captivating  a  part  of  every  thing  in  this  ideal  region.  On  our  left  high  above  us  lay 
the  snow-capped  Alpujarras,  the  last  mountain  refuge  of  the  unhappy  Moors,  and  near  it  the  peaks  that  look  down 
upon  the  site  of  the  romantic  fortress  of  tho  Albama.  In  front  the  great  gorge  through  which  the  river  Xenil 
finds  its  way  among  the  mountains  to  join  the  Ouadelquivir,  at  the  right  the  rough  hills,  beyond  which  is  old  Cor- 
dova and  its  famous  Mosque  ;  behind  us,  beautiful  Granada,  its  slender  spires  and  turrets,  its  shadowy  red  hill 
erowned  by  the  great  Moorish  palace.  It  was  our  parting  look  ;  the  growing  twilight  and  a  rising  veil  of  mist  that 
half  concealed  the  charming  scene,  lent  a  fervor  to  the  imagination  inseparable  from  such  a  moment. 

A  half  hour  later  and  our  diligence  stopped  to  take  up  a  native  soldier  who,  to  our  dismay,  got  into  tho 
berlina  and  sat  between  us,  although  there  was  plenty  of  room  behind  in  the  interior.  As  a  matter  of  course  we 
expected  him  to  smell  of  garlic,  like  everybody  and  every  thing  else  in  Spain.  Our  mistake  was  in  supposing  that 
the  redundancy  of  smell  in  this  case  could  be  made  supportable  by  violent  use  of  cigarillos  and  extraordinary  ven- 
tilation. He  was  an  unoffensive  good-natured  fellow,  and  did  not  mind  the  cool  night  winds  ;  but  when  he  took  up 
his  little  tin-pail  of  lunch  and  pulled  off  the  cover,  giving  free  vent  to  the  imponderable  garlic,  it  was  very  hard 
for  us  not  to  believe  him  conscious  of  having,  most  impolitely,  vitiated  our  common  atmosphere. 

Nor  are  street-signs  made  out  as  easily  as  by 
others  with  properly  formed  eyes.  The  attempt  to 
tell  the  time  by  a  public  clock  at  a  distance  is 
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not  quite  satisfactory,  although  in  regard  to  distant 
objects  the  sight  is  far  better  than  that  of  a  near- 
sighted person.  If  an  over-sighted  person  tries  the 
test-type  numbered  5,  6,  8,  10,  12,  14,  on  the  next 
page,  each  of  which  lines  of  letters  should  be  seen 
at  a  distance  in  feet  corresponding  to  its  number 
(thus,  6  should  be  held  at  six  feet,  12  at  twelve 
feet,  and  14  at  fourteen  feet  away),  he  will  find 
that  the  letters  are  not  easily  distinguished  at  the 
proper  distance.  Number  50  and  number  20,  on 
page  26,  may  not  be  seen  distinctly  at  fifty  and 
twenty  feet.  If  he  looks  through  very  weak  con- 
vex glasses,  of  60  or  72  inches  focus,  the  vision 
for  distance  will  be  improved.  And  the  fine  print 
on  page  23  will  be  read  more  easily,  —  the  print 
will  be  blacker,  —  by  putting  on  convex  glasses  of 
40  or  48  inches  focus.  When  there  is  a  doubt  as 
to  the  existence  of  over-sight,  or  a  doubt  as  to  the 
particular  nature  of  defective  vision,  it  is  well  to 
consult  an  oculist,  and  have  the  eyes  examined 
with  the  view  to  determine  exactly  the  existing 
visual  weakness. 

OVER-SIGHT    A    COMMON    CAUSE    OF    WEAK    SIGHT. 

We  have  seen  on  page  14  that  weak  sight  is  the 
result  of  overworking  the  muscles  of  accommoda- 
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tion  and  convergence.     Now,  as  seen  in  Figure  E 
below,  an  over-sighted  eye  is  so  flat  or   The  lack  of  fo_ 
shallow  that  rays  of  light  reach  the  back   S^ge£S!; 
of  it  before  being  focused  ;  it  is  there-  flat 
Fig.  E. 


fore  clear  that  such  an   eye  must  be  continually 
using  its  accommodative  power  in  order   makes  jt  almost 

1  impossible  not 

to  see  at  all.     It  is  to  be  remembered   to  overwork 

the  accommo- 

that  an  eye  of  correct  form  does  not   dative  power. 


Fig.  B. 


need  to  call   into  use  the  muscles   controlling  its 
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extra  focusing  power  when  regarding  distant  ob- 
jects (see  Fig.  B),  but  only  when  regarding  near 
objects  ;  as  in  reading,  writing,  and  like  occupa- 
tions, as  shown  in  Figure  D,  where  the  lens  is 
noticeably  more  full  or  convex. 

Fig.  D. 


As  an  over-sighted  eye  must  continually  exert  it- 
self at  all  distances  to  focus  rays  of  light,  it  is  almost 
certain  to  overuse  its  accommodative  power ;  and 
therefore  over-sight  is  a  very  usual  cause  of  weak 
sight.  An  eye  correctly  formed  may  become  weak- 
sighted  ;  but  an  eye  that  is  too  flat  is,  if  put  to 
much  near  use,  almost  sure  to  get  fatigued,  and  in 
time  to  develop  all  the  unpleasant  features  of  this 
affection.  Having  to  use  its  accommodative  power 
for  distant  as  well  as  for  near  objects,  there  is  no 
rest  for  it  except  during  the  hours  of  sleep. 
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CONVEX    GLASSES    FOR    OVER-SIGHT. 

The  remedy  for  over-sight  suggests  itself  at  once. 
If  the  eye  is  too  flat,  of  course  a  convex  glass  ( ) 
makes  it  less  so,  practically,  and  thus  removes  the 
effect  of  its  defective  form.  Convex  glasses  in  the 
form  of  eye-glasses  or  spectacles  are  therefore 
imperative  to  prevent  the  development  a  convex  glass 
of  weak  sight  as  well  as  to  aid  vision,  cusmg^ower" 
What  the  strength  of  the  glasses  should  g^^Sj™8 
be  will  depend  upon  the  degree  of  f^oda^ 
faulty  formation  of  the  eye-ball.  An  tlon- 
oculist  is  the  proper  person  to  determine  this.  My 
object  here  is  to  make  the  fact  clear  that  no  method 
of  resting  the  eyes,  and  no  kind  of  rules  and  regu- 
lations, can  probably  prevent  such  eyes  becoming- 
weak-sighted,  painful,  and  useless,  except  convex 
glasses  be  worn ;  and  that  these  will,  to  a  great 
extent,  render  such  eyes  serviceable  and  comfort- 
able. Those  who  are  over-sighted  are,  however, 
advised  to  use  their  eyes  with  discretion,  and  to 
regard  the  rules  and  regulations  given  on  pages 
15-17. 

NEAR-SIGHT    (MYOPIA). 

This  is  defective  sight  of  a  nature  exactly  the 
opposite  of  that  of  over-sight.     The  eye  is  too  full, 
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or  too  deep  from  front  to  rear,  so  that  the  rays  of 
light  are  brought  to  a  focus  before  reaching  the 

Fig.  F. 


retina,  at  the  back  of  the  eye  (see  Fig.  F).  Vision 
in  near-sight      is,  therefore,  indistinct  and  hazy  unless 

there  is  too 

much  use  of       objects  are  brought  very  near.     It  will 

the  muscles  of 

convergence  in    be  remembered   that,  in  order  to  see 

order  to  turn  -      . 

the  eyes  in-        clearly,  rays  or  light  must  be  rocused 

ward,  because  .  .... 

objects  are  held  exactly  on  the  retina ;  but,  in  a  near- 
very  near  the  .  f         , .  .  . 

eye.  sighted  eye,  the  distance  between  the 

retina  at  the  back  of  the  eye  and  the  front  of  the 
eye-ball  is  so  great,  that  the  convex  form  of  the 
lens  brings  the  rays  of  light  to  a  point,  in  spite  of 
all  effort  to  the  contrary,  before  they  reach  the  ret- 
But  there  is        ina.     The  exercise  of  the  accommoda- 

comparatively  . 

little  use  of        tive  or  adjusting  power  of  the  eye  is 

the  accommodi- 

tive  power.         of  no  use,  or  even  worse  than  useless, 
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because,  when  brought  into  service,  its  function  is 
to  make  the  lens  more  convex  (see  p.  12);  and 
this  addition  to  the  refractive  power  of  the  eye 
would,  of  course,  focus  the  light  still  sooner,  and 
so  increase  rather  than  help  the  difficulty. 

THE  USE  OF  CONCAVE  GLASSES. 

To  render  vision  clear  in  near-sight,  it  is  there- 
fore necessary  to  resort  to  some  means  by  which 
the  rays  of  light  may  be  prevented  from  being  fo- 
cused too  quickly  after  entering  the  pupil.  That 
is,  we  wish  to  do  exactly  the  opposite  of  that  which 
we  wished  to  do  in  over-sight,  at  page  29. 

This  is  accomplished  by  putting  before  the  eyes 
concave  glasses  )  (  either  in  the  form  of  eye-glasses 
or  spectacles.  A  concave  glass  is  one  which  is 
hollowed  out,  or  thinner  at  the  centre   a  concave  glass 

neutralizes,  to 

than  at  the  edges.      A  convex  glass,   a  certain  ex- 

.  .  .       tent,  the  effect 

suitable  for  far-sight  or  over-sight,  is    of  a  too  full 

...  -  ,  ,         near-sighted 

one  thicker  at  the  centre  than  at  the  eye. 
edges.  Such  glasses  help  to  focus  the  rays  of 
light ;  while  a  concave  glass,  by  diminishing  the 
effect  of  the  convex  form  of  the  eye-ball,  hinders 
the  focusing  of  the  rays  of  light,  and  thus  permits 
them  to  reach  the  back  of  the  eye  in  proper  form 
for  good  vision. 
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NEAR-SIGHTED    EYES    ARE    GENERALLY    DISEASED. 

Near-sight  is  usually  accompanied  by  a  disease 
in  the  back  part  of  the  eye.  This  is  almost  always 
the  case  in  the  near-sight  of  children  and  youth. 
Besides  this  disease  in  the  back  part  of  the  eye, 
such  eyes  are  often  weak-sighted,  —  the  weak  sight 
being  mostly  due  to  weakness  and  fatigue  of  the 
muscles  of  convergence  (M  C,  Fig.  A,  p..  9). 
Near-sight  in  The  muscles  of  convergence  are  very 
dangerous  liable  to  be  overworked,  because  print 

and  should         jn  reac[mo;  and  fine  objects  of  all  kinds 

be  looked  after  »  J 

closely.  must  be  held  quite  near,  which  necessi- 

tates a  strong  turning  inward  of  the  eyes.  I  have 
spoken  more  at  length  of  the  disease  in  near-sight 
at  page  60  and  the  following  pages,  when  consid- 
ering the  near-sight  of  children. 


HOW    TO    KNOW    NEAR-SIGHT. 

It  may  seem  at  first,  to  some  readers,  needless 
to  state  the  indications  for  the  existence  of  near- 
sight.  But  in  very  slight  cases,  and  in  the  be- 
ginning of  the  progressive  near-sight  of  children, 
it  is  not  always  so  very  easy  to  detect.  At  all 
events,  children  are  often  brought  to  us  for  ad- 
vice in  affections  of  the  eyes,  the  parents  having 
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no  idea  that  near-sight  is  the  cause  until  told  of  it. 
By  using  the  test-letters  at  pages   25   T 

J  &  r    o  j     In  near-sight, 

and  26,  we  may  determine,  generally   the  ability  to 

see  large  letters 

speaking,  the  existence  of  the  defect,    clearly,  dimin- 
ishes very  rap- 
No.  20  cannot  be  seen  at  twenty  feet,   idly  as  they  are 

^      •  r    •  removed  at 

nor  No.  50  at  fifty  feet.      Or  if  it  be   a  distance  from 

.,  ,         .  t    ,  the  eyes. 

possible,  in  some  light  cases,  to  see 
those  numbers  at  the  required  distances,  it  can 
only  be  done  with  great  effort  and  by  nearly  clos- 
ing the  eyelids,  so  as  to  allow  the  rays  of  light  to 
enter  the  pupil  through  a  small  aperture.  A  quick 
and  more  certain  mode  of  detecting  near-sight  is 
to  put  a  pair  of  weak  concave  glasses  before  the 
eyes,  which  at  once  remarkably  improves  the  vision 
for  distance. 


SELECTION    OF    GLASSES    FOR   NEAR-SIGHT. 

To  choose  the  proper  concave  glasses  for  near- 
sight  is  so  difficult  a  matter  and,  considering  the 
usually  more  or  less  diseased  condition    it  is  important 

in  near-sight 

of  the  eye,  so  fraught  with  grave  con-   not  to  select 

glasses  for 

sequences  as  to  their  effect  upon  the   oneself, 
organ,  that   I   must  strongly  advise  that  their  se- 
lection be  entrusted  to  a  competent  oculist.     Nei- 
ther will  a  good  optician  —  one  who  sells  spectacles 
and  eye-glasses  —  care  to  take  the  responsibility 

3 
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In  general  terms,  one  may  say  that  concave  glasses 
Glasses  should  f°r  near-sight  should  never  be  too 
strong  hVnear-  strong,  lest  the  shape  of  the  eye-ball  is, 
Slght  practically,  too  much  flattened  by  them. 

This  would  reduce  the  eye  too  far  towards  the  con- 
dition of  an  over-sighted  one,  as  seen  at  page  22, 
and  make  too  great  a  use  of  the  adjusting  or  accom- 
modative power  necessary,  and  this  in  turn  tend  to 
produce  weak  sight,  with  pain  and  fatigue. 

Often,  two  pairs  of  spectacles  or  eye-glasses  will 
be  needed,  —  a  stronger  pair  for  distance  and  a 
weaker  pair  for  reading.  The  pair  for  distance 
may  be  such  as  to  permit  the  wearer  to  see  letters 
No.  20  at  twenty  feet  distance,  or  nearly  twenty  feet 
distance.  Those  for  reading  should  be  the  weakest 
with  which  he  can  read  the  fine  type  on  page  23  at 
twelve  inches  from  the  eye.  Weak  and  painful 
sight  in  adults  due  to  near-sight  is  to  be  relieved 
by  rest  of  the  eyes,  avoidance  of  bright  evening 
light,  use  of  properly  fitted  glasses,  and  a  general 
observance  of  the  rules  given  on  pp.  15-17.  See 
also  the  remarks  on  progressive  myopia  on  p.  57 
and  the  following  pages. 

OLD    SIGHT. 

At  about  the  age  of  forty  or  forty-five,  and  some- 
times perhaps  rather  earlier  in  life,  we  notice  a  de- 
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sire  for  a  good  strong  light  in  reading,  or  thread- 
ing a  needle,  and  a  disposition  to  push  fine  reading 
or  sewing  farther  away  from  the  eyes.  Then  fol- 
lows more  or  less  fatigue  and  confusion  of  sight  in 
reading  and  sewing  in  the  evening,  especially  if 
tired,  and  it  is  found  comfortable  to  favor  the  eyes 
by  frequent  rest  and  change  of  occupation.  Very 
soon,  a  like  difficulty  in  reading  fine  print  is  noticed 
in  the  daytime. 

CAUSE   OF    OLD    SIGHT. 

Old  sight  is  due  to  a  partial  loss  of  the  accom- 
modative power  of  the  eye.  Hence,  in  looking  at 
a  distance,  the  accommodative  or  adjusting  power 

Fig.  C. 


not  being  required,  the  eye  sees  as  well,  or  nearly 
as  well,  as  ever ;  but  in  near-vision,  the  accommoda- 
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tive  power  being  necessary  and  not  being  available, 
Old  sight  is  a  vision  is  imperfect.  The  loss  of  the  ac- 
modativeCp0ower   commodative  power  is  not  from  disease 

in  the  eyes.  Qf   the   eye  ^   ^    but   ig    Qwing   chiefly 

to  the  natural  increase  of  the  hardness  of  the  lens 
and  consequent  loss  of  its  elasticity.  We  must  bear 
Therefore  near    in  mind  that  the  accommodation  of  the 

objects  cannot 

be  seen  easily,  eye  for  near  work,  as  in  reading,  means 
the  calling  into  action  of  the  muscle  of  accommo- 
dation (M  A,  Fig.  A,  p.  9).  This  action  results 
in  making  the  lens  more  convex,  as  seen  in  Figure 
D,  below.  As  the  lens  gets  harder  with  advancing 
age,  this  change  of  form  becomes  more  and  more 
difficult. 

Fig.  D. 


This  figure  represents  the  lens  sufficiently  con- 
vex to  focus  the  rays  of  light  properly  upon  the 
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retina.  Figure  C  (p.  35)  represents  the  condition 
of  an  old-sighted  eye  attempting  to  read  without 
glasses.  Notice  that  the  lens  (L)  in  this  Figure  is 
nearly  flat,  as  if  the  eye  were  fixed  for  distance,  and 
the  rays  of  light  are  not  focused ;  while  in  Fig- 
ure D  the  lens  is  made  full  or  convex  by  the  ex- 
ercise of  the  adjusting  power,  so  that  the  rays  of 
light  are  properly  brought  to  a  focus  on  the  retina 
at  the  back  of  the  eye. 

HOW   CONVEX    GLASSES    HELP    OLD    SIGHT. 

Now  as  in  old  sight,  seen  in  figure  C,  the  accom- 
modative power  —  that  is,  the  power  of  increasing 
the  convexity  of  the  lens  and  so  increasing  its  fo- 
cusing power  —  is  partially  gone,  it  is  necessary 
that  the  focal  power  of  the  eyes  should  be  aided 
by  glasses.  We  therefore  place  convex  glasses  () 
before  the  eyes.  These  of  course  making  the  lens 
practically  more  convex,  the  loss  of  the  convex  glasses 
adjusting  power  is  not  felt,  and  the  rays  3£^5£ 
of  light  are  brought  to  a  focus  as  in  P°wer- 
younger  eyes. 

SELECTION  OF  GLASSES  FOR  OLD  SIGHT. 

Convex  glasses  being  the  remedy  for  old  sight, 
they  should  be  sufficiently  strong  to  enable  one  to 
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read  the  type  on  page  58  easily  and  fluently  at  a 
distance  of  ten  or  twelve  inches.  If  too  strong, 
the  print  must  be  brought  nearer  than  ten  inches 
to  see  clearly,  and  this  will  tire  the  muscles  of  con- 
vergence that  turn  the  eyes  inward.  If  too  weak, 
the  fine  print  will  have  to  be  held  farther  than  twelve 
inches  away,  and  the  letters  are  too  small  to  be 
seen  easily  much  beyond  this  distance  from  the  eyes. 
The  following  table  gives  an  idea  of  about  the 
strength  of  glasses  needed  at  different  ages  ;  but  it 
cannot  be  strictly  followed,  as  an  existing  near- 
sight  or  over-sight  with  an  old  sight  will  require 
weaker  or  stronger  glasses  than  those  indicated  in 
the  table.  The  numbers  are  given  in  metres  as 
well  as  inches,  as  the  metric  system  is  now  being 
used  by  oculists  in  prescribing,  and  by  most  manu- 
facturers of  lenses  for  spectacles. 


Lge. 

.number  and  v  o 
in  Inches. 

cus 

Number  in  Metres. 

45 

48  to  60  inches  focus. 

f  of  a  metre. 

So 

36  "  40       " 

(« 

1  - 

M 

55 

24  "  30       " 

" 

ii 

(« 

60 

18  "  20       " 

<( 

2  metres. 

63 

14 

a 

2i 

« 

66 

12                " 

" 

3 

" 

70 

10  "  11       " 

<< 

3i 

«( 

74 

8i  «  9        " 

" 

4 

a 

78 

7     "8        " 

" 

4i 

u 

80 

6£  "  7        " 

" 

5 

«( 

82 

6    "6£      " 

" 

6 

<( 

WEAK  SIGHT.  39 


WHEN  TO  BEGIN  WEARING  GLASSES  FOR  OLD  SIGHT. 

I  have  said  that  old  sight  is  due  to  loss  of  accom- 
modative power  from  hardening  of  the  lens.  In 
youth  the  lens  is  quite  soft  and  elastic,  but  it  grows 
gradually  harder,  until  in  old  age  it  becomes  as  hard 
as  wax.     Old  sight  is  therefore  not  £  ow  sight 

comes  on  grad- 

sudden   affection,    but   one  which,  ad-  uaiiy. 
vancing  gradually,  is  not  noticed  until  it  interferes 
with  our  work,  and  then  we  resort,  or  should  resort, 
to  glasses. 

The  putting  on  of  suitable  glasses  should  not  be 
neglected  after  the  early  evening  symptoms  of  old 
sight  are  noticed.  Nothing  is  gained  by  waiting, 
and  much  may  be  lost.  We  lose,  in  the  first  place, 
a  great  deal  of  amusement  and  instruc-   it  is  not  well 

to  postpone  the 

tion  from  the  necessity  of  giving  up  our  use  of  glasses 

,.  .,.  11         •    A      aslongaspos- 

evening  reading,  avoiding  small  print,  sibie. 
resting  our  eyes,  and  neglecting  fine  work  of  all 
kinds.  In  the  beginning,  these  interruptions  in 
our  ways  of  life  are  not  so  serious  and  frequent  as 
to  give  much  annoyance,  but  as  old  sight  increases 
they  become  of  importance.  In  the  second  place, 
and  of  greater  moment,  is  the  risk  we  run  of  fa- 
tiguing and  straining  the  accommodative  power  of 
the  eyes,  and  so  causing  weak  sight. 


40  THE   CARE   OF  OUR  EYES. 


OLD    SIGHT    DOES    NOT    MEAN    OLD    AGE. 

In  these  days  of  weak  sight  and  eye-glasses,  there 
need  be  no  fear  that  the  adoption  of  glasses  will  be 
interpreted  as  a  confession  of  old  age.  Old  sight 
comes  very  early  —  much  earlier  than  forty  —  in 
Spectacles  do      most  over-sighted  eyes,  and  this  flat  for- 

not  indicate 

old  age.  mation  of  the  eye  is  more  common  than 

any  other.  I  have  had  to  prescribe,  now  and  then, 
glasses  for  youth,  as  strong  as  those  usually  worn 
by  people  sixty  and  seventy  years  old.  Frequently, 
even  in  the  best-formed  eyes,  ill  health,  nervous  de- 
bility, or  a  constant  and  severe  use  of  the  vision 
in  fine  work  or  night  work,  will  develop  the  symp- 
toms of  old  sight  as  early  as  the  age  of  twenty-five 
People  who  do    or  thirty.    All  things  being  equal,  a  far- 

ar^theonly6765     mer>  ^  ne  *S  n0t  studiouS»  maY  postpone 

pStiyneg-  the  use  of  Slasses  longer  than  a  profes- 
ghL*eforo?d  si°nal  or  literary  person,  or  any  one 
sight.  wj10  reacjs  a  great  deal.     Nothing,  how- 

ever, is  gained  by  postponement :  the  eyes  are  not 
made  stronger,  and  are  likely  to  be  made  weaker. 
But  if  we  take  the  age  of  forty  or  forty-five  as  the 
average  age  for  the  beginning  of  old  sight,  it  can 
by  no  means  be  considered  as  the  beginning  of 
old  age  and  the  intellectual  decline  that  marks  its 
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reign.  Most  men  and  women  do  the  serious  and 
best  work  of  their  lives  after  the  age  of  forty,  and 
some  even  after  the  age  of  sixty. 

Very  rapid  growth  of  old  sight,  requiring  a  fre- 
quent change  to  stronger  and  stronger  glasses  at 
short  intervals,  indicates  the  beginning  of  a  serious 
disease  of  the  eye,  incident  to  middle  and  old  age, 
called  Glaucoma. 

PECULIAR   SIGHT    (ASTIGMATISM). 

This  visual  defect  may  be  recognized  by  looking 
at  vertical  and  horizontal  lines,  and  comparing  their 
blackness  and  distinctness  at  different  distances. 
The  letters  on  page  43,  the  N  and  the  Z,  are  made 
up  of  horizontal  and  vertical  lines.  If  at  any  dis- 
tance from  ten  to  twenty  feet  one  letter  appears 
less  clear  than  the  other,  there  is  an  inability  of  the 
eye  to  see  vertical  and  horizontal  lines  equally 
well.  The  larger  lines  may  be  tried  in  the  same 
way  at  from  twenty  to  forty  feet.  A  more  complete 
test  than  either  is  perhaps  a  diagram   This  kind  of 

.  ,     ,.  ,.      .  r  n  i-i         sight  is  not 

with  lines  radiating  from  the  centre  like   very  rare, 
the  spokes  of  a  wheel.     If  any  of  the  spokes  appear 
indistinct  or  wanting  (all  being  drawn  of  equal  size 
and  blackness),  there  is  defective  sight.     This  de- 
fect is,  of  course,  a  great  hindrance  to  clear  and 
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easy  vision  in  reading,  as  letters  are  made  up  of 
lines  running  in  different  directions. 

CAUSE   AND    CURE   OF   PECULIAR   SIGHT. 

This  curious  defect  is  due,  generally,  to  a  want 
of  symmetry  —  that  is,  a  want  of  smoothness,  even- 
ness, or  roundness  of  form  —  in  the  convex  front  of 
the  eye-ball.  Usually  it  dates  from  birth,  although 
it  may  not  be  troublesome  enough  to  attract  atten- 
tion until  the  eyes  are  put  to  considerable  use  in 
study,  reading,  or  like  occupations. 

The  cure  is  in  the  scientific  adaptation  of  spec- 
tacles, or  glasses,  that  neutralize  the  effect  of  the 
imperfect  shape  of  the  convex  front  of  the  eye. 
The  glasses  are  peculiarly  ground  to  fit  the  individ- 
ual case ;  and  it  is  perhaps  needless  to  add  that  the 
common  convex  and  concave  glasses  can  be  of  no 
important  help.  Indeed,  one  may  always  suspect 
this  kind  of  sight  when  informed  that  "  no  glasses 
seem  to  fit,"  or  to  give  the  desired  clearness  of 
vision.  A  good  oculist  should  be  consulted,  who 
will  see  that  glasses  are  properly  ground  and  fitted. 
The  relief  by  The  relief  to  the  eyes  in  reading  and 
in  these  cases      sewing,  which  follows  properly  fitting 

is  very  remark-  .  ,  . 

able.  glasses,  is  very  remarkable.     A  patient 

of  mine  had  for  years  suffered  from  weak  sight, 
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ill!. ill 
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weak  eyes,  inflamed  eyelids,  headache,  and  depres- 
sion, and  had  tried  all  kinds  of  relief  but  the  right 
kind.  Properly  fitting  glasses  gave  her  good  sight ; 
and  as  a  consequence  of  this  her  other  ills  were 
banished. 

IMMUNITY    FROM   WEAK   SIGHT. 

It  is  probably  understood   by  the  reader,  from 
what  has  been  said,  that  weak  sight  is  very  often 
due  to  defective  form  of  the  eye-ball.      It  is  too 
flat,  too  full,   or  of  irregular  form.      This   makes 
vision  an  effort  for  both  far  and  near,  and  sooner 
or  later  the  result  is  weak  sight.     Now,  the  large 
majority  of   eyes  are   more   or   less   imperfect  in 
form  ;    hence  the  prevalence   of   visual  weakness. 
General  ill-health  may  also  account  for  some  of  the 
inability  to  use  the  eyes.     There  are,    There  are  per_ 
however,  some  people  who  appear  to   Xs^thei?11 
have  eyes  nearly  perfect  in  form,  and,   pS^But 
having  also  a  large  power  of  accommo-  they  are  rare- 
dation,  are  able  to  see  fine  and  near  objects,  as 
well  as  distant  ones,  with  slight  effort.     Such  per- 
sons can  be  very  careless  of  their  sight ;  can  read 
in  the  steam-cars  by  night  or  day,  in  fact  neglect 
all  the  nice  rules  and  regulations  that  I  have  given. 
But  such  individuals  are  not  common.     Many  per- 


46  THE   CARE  OF  OUR  EYES. 

sons  think  they  have  such  eyes  until  they  put  them 
to  severe  use. 

SPECTACLES    AND    EYE-GLASSES. 

For  elderly  people  who  wear  glasses  to  correct 
old  sight,  spectacles  are  usually  preferred  to  eye- 
glasses. Still,  for  occasional  use,  eye-glasses,  sus- 
pended around  the  neck  by  a  cord,  are  always  at 
hand,  and  quickly  adjusted  upon  the  nose.  For 
long  sessions  of  reading,  writing,  or  sewing,  spec- 
tacles are  more  comfortable  ;  but,  as  being  exceed- 
ingly liable  to  get  misplaced,  it  is  well  to  have  a 
Spectacles  get  Pair  of  eye-glasses  to  fill  inconvenient 
misplaced;  gaps.  I  recall  an  old  lady  who  dropped 
off  her  spectacles  into  the  well :  she  heard  the 
splash  as  they  struck  the  water,  she  said ;  but 
it  is  therefore  more  than  a  year  afterwards  she  found 
SS&££[e  them  in  her  rag-bag.  For  weak  sight, 
also"  eye-glasses  are  generally  preferable,  as 

such  eyes  cannot  be  used  continuously,  and  the 
use  of  glasses  being  compulsory,  it  is  wiser  to  have 
them  always  at  hand. 

COLORED    GLASSES. 

Either  blue  or  smoke-colored  glasses  are  useful  in 
weak  sight,  if  there  is  great  dread  of  light.    But  un- 


WEAK  SIGHT.  47 


less  really  necessary,  it  is  better  not  to  wear  them, 
as  the  eye  may  become  so  habituated   colored  glasses 
to  a  subdued  light  as  to  be  intolerant   J^SJT 
of   ordinary  daylight.      They   may  be   necessity- 
worn  profitably,  if  needed,  in  bright  sunlight  on  the 
snow,  sand,  or  water.     When  the  dread  of  light  is 
great,  one  may  also  procure  glasses  of  the  proper 
number,  convex  or  concave,  for  over-sight  or  near- 
sight,  slightly  blue-tinted,  so  as  to  soften   Tinted  glasses 
the  glare  of  the  white  page  in  reading,   m^otbe 
Colored  glasses  for  reading  should  not   very  dark' 
be  too  dark  in  tint,  lest  it  require  too  much  exer- 
tion to  see  clearly  through  them. 

THE   COST   OF    SPECTACLES    AND    EYE-GLASSES. 

Itinerant  spectacle-vendors  sometimes  get  very 
high  prices  for  glasses  by  misrepresenting  their 
cost.  Lenses  made  of  pebble  of  the  best  quality 
cost  about  fifty  cents  each  at  wholesale ;  there  is 
then  the  expense  of  fitting  them  into  frames,  and 
the  cost  of  the  frames  also.  The  finest  quality  of 
glass  lenses  cost  about  half  as  much  as  pebble,  and 
are  on  the  whole  to  be  preferred.    Glass   Pebble  is  no 

better  than 

is    not    so   hard,   and    therefore    more   good  glass, 
liable  to  get  scratched  or  broken,  but  it  is  freer 
from  flaws  and  defects.     The  price  of  glasses  de- 
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pends  largely  also  upon  the  skill  and  accuracy  with 

Beware  of  spec-  which  they  are  g™und.  In  rubber  or 
tacie-pediars.      steej   setting   ready  for   use,   the   first 

quality  of  glasses  should  not  cost,  at  retail,  more 
than  from  one  dollar  and  a  half  to  two  dollars  and 
a  half.  Inferior  qualities  of  spectacles  and  eye- 
glasses, got  up  in  large  quantities  to  sell,  and  such 
as  are  largely  sold  in  shops  throughout  the  coun- 
try, cost  about  two  dollars  the  dozen  pairs.  These 
retail  at  twenty-five  to  fifty  cents. 

COLOR-BLINDNESS. 

Recent  investigations  appear  to  show  that  about 
twenty-five  men  in  every  hundred  are  more  or  less 
color-blind  :  they  cannot  distinguish  red  from  green. 
As  these  are  the  colors  employed  on  railways  to 
signal  danger  and  the  reverse,  it  would  appear  that 
somebody  in  authority  should  take  care  that  loco- 
motive-engineers are  free  from  color-blindness. 

CONTAGIOUS    DISEASES    OF    THE    EYE. 

Diseases  of  the  eye  or  eye-lids,  characterized  by 
a  discharge  more  or  less  thick,  purulent,  or  mucus- 
like, are  contagious.  If  the  discharge  from  eyes 
thus  affected  comes  in  contact  with  a  healthy  eye, 
it  may  cause  in  it  a  similar  disease.     Those  suffer- 
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ing  from  disease  of  this  nature  should  therefore  be 
kept  isolated  as  much  as  possible,  in  order  to  lessen 
the  chances  of  communicating  it  to  others.  Chil- 
dren, and  especially  infants,  frequently  suffer  from 
these  affections,  and  great  caution  and  cleanliness 
are  required  to  prevent  contagion.  Towels  and  nap- 
kins should  not  be  used  in  common  ;  and  the  more 
freely  water  is  used  the  better,  as  the  most  poison- 
ous discharge  of  this  kind  is  rendered  These  conta. 
harmless  if  mixed  with  fifty  or  a  hun-  f£u|^£ 
dred  times  its  volume  of  water.  It  t0  Slght 
should  also  be  mentioned,  in  this  connection,  that 
a  discharge  from  other  parts  of  the  body,  of  a  puru- 
lent nature,  if  it  happen  through  inadvertence  to 
come  in  contact  with  the  eye,  may  give  rise  to  a 
disease  so  severe  as  to  endanger  the  sight. 

ORDINARY  ACCIDENTS  TO  THE  EYES. 

Workers  in  places  where  splinters  of  metal,  stone, 
or  wood  are  liable  to  strike  the  eye  should  wear 
spectacles  at  their  work,  with  strong  plane  glasses 
in  them.  Plane  glasses  are  also  an  efficient  protec- 
tion in  railway  travelling  against  the  common  acci- 
dent of  a  spark  or  cinder  in  the  eye.  Riding  back- 
wards, when  it  can  be  tolerated,  is  also  a  safeguard 
against  cinders  and  dust. 

4 
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A    CINDER    IN    THE    EYE. 

Having  caught  a  cinder  in  the  eye,  it  is  possible 
that,  by  remaining  quiet  a  while,  it  may  be  dis- 
solved by  the  tears,  and  vanish  ;  or  we  may  pro- 
mote the  flow  of  tears  by  attempting  to  open  the 
eye  now  and  then,  and  cause  the  cinder  to  be  car- 
ried off  by  them.  We  may  also  help  the  flow  of 
tears  by  seizing  the  edge  of  the  upper  lid,  drawing 
it  away  from  the  eye-ball,  and  at  the  same  time 
blowing  the  nose  smartly.  Or  we  may  pull  the 
upper  lid  down  over  the  edge  of  the  lower,  and, 
thrusting  the  latter  up  beneath  it,  make  the  lower 
eye-lashes  do  service  as  a  broom  in  brushing  away 
the  offending  substance.  If  these  expedients  fail, 
we  have  a  sure  one  in  turning  over  the  upper  lid 
and  wiping  off  the  cinder.  This  is  easily  done  by 
a  travelling  companion.  Take  a  pencil-case  for  a 
fulcrum  ;  place  it  parallel  with  the  edge  of  the 
upper  lid  about  half  an  inch  above  it ;  then,  with 
the  thumb  and  finger  of  the  other  hand,  seize  the 
upper  lid  firmly  by  its  eye-lashes  and  free  edge, 
direct  the  person  to  look  down,  and,  the  moment 
the  eye-ball  rolls  downward,  turn  the  lid  quickly  up 
over  the  pencil.  Do  not  wipe  the  delicate  surface 
of  the  everted  lid  with  the  handkerchief  more  than 
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is  necessary.  First  find  the  situation  of  the  offend- 
ing substance,  —  which  possibly  may  be  so  small 
as  to  be  almost  invisible ;  then  remove  it  with  the 
finger  or  the  point  of  the  pencil,  or  with  the  hand- 
kerchief turned  over  the  end  of  the  finger.  The 
cinder  will  generally  be  found  at  about  the  middle 
of  the  upper  lid,  not  far  back  from  the  edge. 

FOREIGN  BODY  ON  THE  BALL  OF  THE  EYE. 

In  case  the  foreign  body  sticks  on  the  ball  of  the 
eye  in  front  of  the  pupil,  it  may  be  wiped  off  with 
a  bit  of  paper  twisted  to  a  point,  or  possibly  by 
a  bit  of  soft-pine  wood  (say  the  free  end  of  a 
common  friction-match).  If  however  it  does  not 
come  off  easily,  surgical  aid  must  be  sought,  as 
great  harm  may  be  done  the  transparent  front  of 
the  eye  by  the  use  of  sharp  instruments  in  inex- 
perienced hands. 

EYE-STONES. 

,  "  Eye-stones,"  so  called,  are  nothing  but  smoothly 
worn  pebbles  or  bits  of  shell,  picked  up  by  the  sea- 
shore. It  is  not  advisable  to  use  them.  A  smooth 
stone  in  the  eye  could  only  do  good  by  separating 
the  lid  from  the  ball,  and  thus  aid  the  tears  in 
washing  out  the  foreign  substance.     But  this  good 
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can  be  accomplished  in  a  simpler  and  safer  way. 
It  is  not  a  sensible  treatment  of  an  irritable  eye, 
suffering  from  the  presence  of  a  foreign  body,  to 
put  into  it  another  foreign  body.  Sometimes  an 
"  eye-stone "  works  its  way  so  far  back  under  the 
upper  lid  as  to  be  very  difficult  of  removal. 

QUICK-LIME    OR    MORTAR    IN    THE    EYE. 

When  either  of  the  above  substances  has  fallen 
into  the  eye,  it  is  best  to  drop  some  sweet  oil  in  as 
Do  not  try  to  soon  as  possible.  The  eye  may  then  be 
add^byan^  syringed  out  with  warm  water,  to  wash 
away  all  the  particles  of  lime  possible. 
If  the  eye  is  injured  from  a  strong  acid,  use  milk 
and  water  at  once  in  the  same  way.  These  are  the 
best  expedients  pending  the  arrival  of  the  oculist 
or  surgeon. 

BIT    OF    PERCUSSION-CAP    IN    THE    EYE. 

A  bit  of  exploded  percussion-cap  entering  the 
eye  is  usually  fatal  to  the  injured  organ.  Children 
are  fond  of  exploding  caps  with  a  hammer  or  stone. 
It  is  an  extremelv  dangerous  pastime ;  and  an  eye 
being  struck,  an  oculist  should  be  at  once  con- 
sulted, as  there  is  danger,  not  only  of  the  loss  of 
the  eye,  but,  if  certain  unfavorable  symptoms  are 
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neglected,  of  the  loss  of  the  other'  uninjured  eye 
as  well. 

SYMPATHETIC    DISEASE    OF    THE    UNINJURED    EYE. 

This  may  occur  if  a  wound  in  the  fellow-eye  is 
very  serious,  or  if  a  bit  of  metal  has  lodged  within 
it.  It  is  imperative  therefore  in  these  cases  to  seek 
competent  advice,  not  wholly  for  the  sake  of  the 
injured  eye,  but  to  save  the  sound  eye  also.  To 
save  the  uninjured  eye,  it  is  sometimes  advisable  to 
have  the  injured  eye  removed,  so  as  to  prevent  the 
spread  of  the  inflammation  to  the  sound  one  and 
avert  blindness. 

ARTIFICIAL    EYES. 

An  artificial  or  glass  eye  is  a  thin  shell  of  glass 
or  porcelain,  made  to  fit  over  the  stump  or  remains 
of  an  eye  that  has  been  removed,  or  has  been  lost 
by  disease.  It  is  painted  in  imitation  of  the  natural 
eye,  and  in  favorable  cases  is  easily  mistaken  for  it 
across  the  room.  It  is  usually  inserted  in  the 
morning  by  the  wearer,  and  removed  at  night; 
and  when  charlatans  advertise  that  they  insert 
artificial  eyes  without  pain,  they  only  promise  to 
do  what  every  wearer  of  a  glass  eye  does  for  him- 
self every  day. 
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THE    EYES    OF    CHILDREN. 

New-born  babies  are  subject  to  a  dangerous  in- 
Contagious        flammation  of  the  eyes,  coming  on  two 

disease  in 

infants.  or  three  days  after  birth.    There  is  great 

swelling  of  the  eyelids,  and  later  a  copious  dis- 
charge of  matter  from  the  eyes.  This  discharge 
is  contagious,  and  coming  in  contact  with  healthy 
This  affection  eyes,  may  give  rise  in  them  to  a  similar 
Sobu0sanCdnd?n-  disease.  Great  care  should  be  taken 
gerous  to  sight,  therefore  to  keep  the  child  apart  from 
others,  and  the  greatest  cleanliness  should  be  pro- 
vided for.  The  affected  eye  or  eyes  should  be 
syringed  out  every  hour  with  warm  water,  so  that 
the  poisonous  matter  may  be  removed  as  soon  as 
formed.  When  severe,  this  affection  is  very  dan- 
gerous to  the  sight,  and  therefore  the  best  medical 
aid  —  an  oculist,  if  possible  —  should  be  summoned 
without  delay. 

CATARACT   IN    CHILDREN. 

When  children  are  observed  to  avoid  a  bright 

light  in  reading  and  study,  and  are  noticed  to  hold 

The  symptoms    the  book  more  or  less  at  one  side,  as 

HkVSsTof  wen<  as  very  near  tne  eves>  ^  probably 
near-sight.         wilJ  be  foun(}  that  they  have  cataracts. 
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A  cataract  is  an  opacity  of  the  lens,  L  in  Figure  A 
below.  This  lens  in  health  is  quite  transparent  like 
glass,  but  in  cataract  it  becomes  opaque  and  un- 
clear, somewhat  like  ground  glass.  The  centre  of 
the  lens,  right  behind  the  middle  of  the  pupil  (P), 
is  generally  the  most  opaque.     The  pupil  (which 

Fig.  A. 


is  the  hole  in  the  iris)  has,  as  is  generally  known, 
the  power  of  enlarging  in  a  dim  light,  and  of  grow- 
ing smaller  in  a  bright  light.  The  larger  this  hole 
or  pupil,  the  better  the  child  with  cataract  sees ; 
and  therefore  a  dim  light  is  preferred  for  reading. 
If  the  opaquest  part  of  the  lens  is  not  exactly  in 
the  centre,  but  more  at  one  side,  then  the  print  will 
be  read  more  easily  by  holding  the  book  slightly 
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at  the  other  side  of  the  eye.  And  always  the  book 
must  be  held  quite  near,  to  aid  the  eye  in  its  diffi- 
cult task  of  seeing  through  an  unclear  lens. 

By  looking  at  the  Figure,  it  will  be  seen  also  that 
any  spot  on  the  transparent  front  of  the  eye  (C) 
that  covers  the  pupil  and  iris  (I)  —  very  much  as 
a  watch-glass  covers  the  face  of  a  watch  —  would 
also  make  sight  imperfect  and  difficult.  But  if  the 
front  of  the  eye  and  lens  are  clear  and  the  pupil 
open,  the  eye  being  well  formed,  a  loss  of  sight 
must  be  due  to  disease  in  the  back  of  the  eye,  — 
in  the  retina  (R)  and  its  adjacent  tissues,  —  or  else 
the  optic  nerve  (O  N)  for  some  reason  fails  to  carry 
the  impression  of  sight  in  the  eye  to  the  brain. 

WHAT  TO   DO   FOR   CATARACT   IN   CHILDREN. 

In  these  cases  an  oculist  should  be  seen  in  order 
to  determine  whether  it  be  cataract,  or  near-sight, 
or  some  other  affection.  If  cataract,  then  he  will 
advise  its  removal ;  or,  if  small  or  at  one  side,  per- 
haps the  making  of  an  artificial  pupil  instead.  As 
do  not  neglect  an  eye  covered  by  a  cataract  gradually 
a  cataract.  loses  its  visual  power  through  want  of 

exercise  of  the  sight,  advice  in  these  cases  should 
be  sought  during  the  early  life  of  the  child. 
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OVER-SIGHT   A    CAUSE    OF    SQUINT    OR   CROSS-EYE. 

.  The  defect  of  sight  called  over-sight,  the  opposite 
of  near-sight,  is  sufficiently  explained  at  page  21. 
It  is  sometimes  the  cause  of  weak  sight  in  children, 
and  is  then  to  be  treated  as  directed  on  pages  66,  6j. 
It  is  also  the  usual  cause  of  a  turning  inward  of 
one  or  both  eyes,  constituting  squint  or  cross-eye. 
In  the  beginning  of  this  squint,  if  the 

&  &  ^  '  The  eye  that 

child   is  old  enough   to  be  fitted  with   turns  in  is  the 

one  that  has 

proper  convex  glasses,  the  affection  the  more  defec- 
tive sight. 
may  be  cured  by  thus  curing  the  over- 
sight. But  if  the  trouble  is  one  of  years'  standing, 
it  should  be  cured  by  a  surgical  operation.  Go  to 
a  good  ^culist,  and  he  will  cut  the  muscle  of  con- 
vergence (M  C  in  the  Figure,  p.  55),  and  this  will 
restore  the  eye  to  its  proper  position. 

PROGRESSIVE    NEAR-SIGHT    IN    CHILDREN. 

Near-sight  in  children  is  noticed  usually  at  about 
the  age  of  seven  or  eight  or  earlier,  if  the  tendency 
is  inherited ;  and  from  this  age  up  to   Too  much 
that  of  fifteen  or  sixteen,  if  acquired.    ^atenSr- 
It  is  probably  very  often  acquired,  oft-   Slght* 
ener  than  is  generally  supposed  ;  at  least,  it  is  often 
observed  when  neither  parents  nor  relatives,  so  far 
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as  can  be  learned,  are  similarly  affected.  Too  much 
study,  too  much  school,  too  continuous  use  of  the 
eyes  on  near  objects,  too  little  out-door  life  and 
exercise  of  the  eyes  in  distant  vision,  —  these  are, 
possibly,  sufficient  to  cause  near-sight,  without  he- 
reditary influence. 

SYMPTOMS    OF    NEAR-SIGHT    IN    CHILDREN. 

The  symptoms  are  similar  to  those  mentioned  on 
page  29  and  the  following  pages.  At  school  the 
children  fail  to  see  the  figures  on  the  blackboard 
across  the  room,  and  in  study  they  hold  the  book 
nearer  than  others.  Such  eyes  are  not  able  to  see 
the  letters  numbered  20  at  twenty  feet  and  50  at 
fifty  feet  distance.  They  are  not  able  to  read  the 
type  below  at  a  distance  of  twenty-four  inches. 
One  with  correctly  formed  eyes  can  do  this  with- 
out unusual  effort. 

EXTRACT   FROM    PROF.    HUXLEY. 

"  The  educational  abomination  of  desolation  of  the  present  day  is  the 
stimulation  of  young  people  to  work  at  high  pressure  by  incessant  competi- 
tive examinations.  Some  wise  man  (who  probably  was  not  an  early  riser) 
has  said  of  early  risers  in  general,  that  they  are  conceited  all  the  forenoon 
and  stupid  all  the  afternoon.  Now,  whether  this  is  true  of  early  risers  in 
the  common  acceptation  of  the  word  or  not,  I  will  not  pretend  to  say ;  but  it 
is  too  often  true  of  the  unhappy  children  who  are  forced  to  rise  too  early  in 
their  classes.  They  are  conceited  all  the  forenoon  of  life,  and  stupid  all  its 
afternoon.  The  vigor  and  freshness  which  should  have  been  stored  up  for 
the  purposes  of  the  hard  struggle  for  existence  in  practical  life  have  been 
washed  out  of  them  by  precocious  mental  debauchery,  —  by  book-gluttony 
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and  lesson-bibbing.  Their  faculties  are  worn  out  by  the  strain  put  upon 
their  callow  brains,  and  they  are  demoralized  by  worthless  childish  triumphs 
before  the  real  work  of  life  begins.  I  have  no  compassion  for  sloth,  but 
youth  has  more  need  for  intellectual  rest  than  age ;  and  the  cheerfulness, 
the  tenacity  of  purpose,  the  power  of  work  which  make  many  a  successful 
man  what  he  is,  must  often  be  placed  to  the  credit,  not  of  his  hours  of  in- 
dustry, but  to  that  of  his  hours  of  idleness,  in  boyhood.  Even  the  hardest 
worker  of  us  all,  if  he  has  to  deal  with  any  thing  above  mere  details,  will 
do  well,  now  and  again,  to  let  his  brain  lie  fallow  for  a  space.  The  next 
crop  of  thought  will  certainly  be  all  the  fuller  in  the  ear,  and  the  weeds 
fewer." 

But  there  are  other  symptoms  of  near-sight,  of  a 
general  nature.      One  of  the  most  common  is  a 
frontal  headache,  or  headache  over  the   Near-sighted 
eyes.      This  is  a  very  usual  symptom   jjgjj  w- 
of  near-sight  in  school-children,  and  it   ache- 
is   frequently  accompanied  by  a  sense  of  languor 
and  fatigue,  and  of  an  indisposition  for  active  bod- 
ily exertion.      In   fact,  the   progressive,   acquired 
near-sight  almost  invariably  comes  in  the  weakly, 
ill-nourished,  studious,  precocious  child.     And  this 
general  weakness  and  ill  health  favors  the  rise  and 
progress  of  the  disease  at  the  back  of  the  eye,  to 
be  considered  later. 


HOW    NEAR-SIGHT    IS    ACQUIRED    BY   CHILDREN. 

It  will  be  remembered  that  in  this  defect  the 
eye-ball  (as  seen  in  Fig.  F,  p.  30)  is  too  long ;  that 
the  refractive  or  focusing  power  of  the  eye,  there- 
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fore,  brings  the  rays  of  light  to  a  point  before 
they  reach  the  retina.  A  tendency  to  near-sight,  or 
even  a  deficient  light  without  the  tendency,  forces 
the  child  to  hold  the  book  rather  near,  and  this 
requires  the  turning  inward  or  convergence  of  the 
eyes  so  that  both  may  be  brought  to  bear  upon  the 
same  point  of  vision.  Now,  a  studious  boy  or  girl 
of  ten  or  fifteen  years,  besides  the  five  or  six  hours' 
work  in  school,  studies  also  more  or  less  at  home, 
while  the  leisure  hours  are  spent  over  novels  or 
books  of  travel.  In  short,  the  eyes  are  not  only 
used  nearly  continuously  in  regarding  near  objects, 
but  their  use  for  distance  is  almost  wholly  neg- 
lected. It  is  not  surprising  that,  under  such  train- 
ChUdren should  mg  an  organ  should  lose  some  portion 
look  at  distant  °^  its  functional  power.  It  is  to  be  re- 
objects,  membered  that  in  youth  the  tissues  of 
the  eye  are  soft,  yielding,  and  undeveloped ;  that  it 
is  a  growing  organ,  easily  moulded  ;  that  its  future, 
like  other  parts  of  the  body,  is  to  be  very  much 
what  it  is  made  by  training,  use,  or  abuse.  When 
we  regard  near  objects,  there  is  the  action  of  the 
accommodative  power,  the  convergence,  the  move- 
ment of  the  pupil  and  the  adjacent  tissues,  and  a 
forward  movement  of  the  whole  eye-ball.  All  this 
is  muscular  exercise  ;  and  whether  this  exercise  is 
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kept  up  all  through  the  day  or  not  cannot  be  a 
matter  of  indifference  to  an  immature  and  growing 
eye.  It  is  supposed  —  and  very  reasonably,  I  think 
—  that  the  muscular  pressure  upon  the  yielding 
eye-ball,  and  especially  the  pressure  in  one  set  of  mus- 
turning  the  eyes  inward,  promotes  in-  should  ^t  b? 
directly  a  bulging  of  the  eye  at  the  elusion  of'an" 
back,  and  so  contributes  to  the  prog-  other" 
ress  of  near-sight. 

But  whatever  difference  of  opinion  may  exist  as 
to  the  exact  way  in  which  near-sight  is  made  to 
increase,  there  is  no  question  as  to  the  fact ;  and  it 
is  especially  true  that  the  acquired  near-sight  of 
youth  is  progressive,  and  sometimes  rapidly  so. 
School  statistics,  made  ten  years  ago  and  verified 
again  and  again  since,  have  shown  that  it  progresses 
with  the  age  of  the  pupil  and  the  in-  statistics  prove 
creased  demand  upon  the  eyes.  That  increases5" 
is,  in  the  elementary  schools  there  are  myopia- 
fewer,  and  in  the  higher  schools  more,  near-sighted  ; 
and  the  grade  of  the  defect  is  also  more  severe  as 
we  reach  the  high-school  and  college. 

PROGRESSIVE    NEAR-SIGHT    IN    CHILDREN    A    DISEASE. 

This  affection  is,  as  I  have  remarked,  not  merely 
an  optical  defect,  but  is  almost  invariably  a  disease 
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as  well.  The  elongation  of  the  eye-ball  in  near- 
sight  is  at  the  back,  and  of  course,  as  the  outer  or 
protective  coat  of  the  eye  is  stretched,  the  two 
inner  tissues  (the  vascular  and  nervous  coats)  are 
unnaturally  distended  also.  The  inner  tissues  do 
not  bear  this  distension  well :  they  become  thinned, 
The  tissues  congested,  inflamed,  degenerated,  and 
opticnerve  finally  are  partially  lost  over  a  limited 
degenerate.  portion  of  the  interior  of  the  eye  near 
the  entrance  of  the  optic  nerve.  When  we  look 
into  such  eyes  with  the  ophthalmoscope,  we  see 
at  this  diseased  part,  not  the  retina  and  the  mid- 
dle or  vascular  coat  as  in  the  healthy  eye,  but  the 
outer  covering,  the  glistening  white-of-the-eye  shin- 
ing through  these  attenuated  tissues.  In  such 
cases,  the  white-of-the-eye  is  visible  both  inside 
and  outside.  The  instrument  that  we  use  to  look 
into  an  eye,  called  an  ophthalmoscope,  is  merely  a 
small  mirror  with  which  to  throw  light  into  the 
eye.  It  has  a  hole  through  its  centre  for  the  ob- 
server, so  that  he  may  look  straight  at  the  part  of 
the  interior  of  the  eye  that  is  lighted  up.  Simple 
as  it  is  and  much  as  it  had  been  needed,  the  oph- 
thalmoscope was  not  invented  until  after  the  year 
1850. 
It  seems  almost  needless  to  say  that  an  affection 
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at  the  back  of  the  eye,  capable  of  destroying  its 
tissues,  may  if  neglected  lead  to  blindness.  Every 
oculist  is  sought  now  and  then  for  advice  in  regard 
to  an  eye  blind  from  neglected  myopia.  Vision 
from  this  cause  is  however  not  often  lost  before 
adult  age,  —  usually  between  the  age  of  thirty  and 
forty-five  perhaps.  Fortunately,  the  destruction  of 
the  tissues,  under  abuse  of  the  eyes  in  progressive 
myopia,  does  not  advance  with  equal  rapidity  in 
both  eyes ;  so  that  if  sight  be  lost  in  one,  the  suf- 
ferer is  quite  sure  to  adopt  every  means  for  its 
preservation  in  the  other.  It  is  clear  therefore 
that  a  myopic  eye  is  not,  as  is  frequently  supposed, 
a  strong  eye,  but  on  the  contrary  a  weak  one ;  or  at 
least  liable  to  become,  if  abused,  a  weak  one.  It 
is  true  that  inherited  myopic  eyes  are  sometimes 
strong,  but  the  greater  number  are  nevertheless 
weak  and  diseased.  Acquired  myopia  almost  in- 
variably threatens  the  integrity  of  the  eye  and  its 
functions.  The  pain  in  the  head  and  eyes  spoken 
of  is  not  necessarily  due  to  disease,  but  may  come 
chiefly  from  a  muscular  fatigue  owing  to  the  strain 
upon  the  muscles  of  convergence  and  accommoda- 
tion, or  from  a  want  of  proper  co-ordination  be- 
tween them. 
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THE    SCHOOL-ROOM. 

There  is  no  doubt  that  deficient  and  improperly 
admitted  light  in  school-rooms  is  one  cause  of  the 
rapid  progress  of  this  optical  defect.  To  sit  facing 
a  light  during  study,  for  instance,  is  extremely 
injurious  to  the  best  eyes.  On  looking  up,  the 
Scholars  should   eye  becomes  saturated  with  light,  and 

not  sit  facing 

the  light.  then,  on  turning  to  the  printed  page, 

an  extra  accommodative  effort  must  be  made  to 
overcome  the  dazzling  and  clear  up  the  vision.  The 
light  should  enter  from  above  and  at  the  side,  so  as 
to  strike  the  page  of  the  book  and  not  the  eyes  ; 
and  it  should  be  if  possible  a  direct  rather  than 
a  reflected  light. 

A  deficient  illumination  is  injurious  because  it 
requires  the  book  to  be  brought  near  the  eye,  and 
The  light  this  as  we  have  seen  tends  to  pressure 

should  be  suf- 

fident.  on  the  eye-ball  irom  the  muscle  01  con- 

vergence and  the  other  external  muscles  that  con- 
trol its  movements  ;  and  so  indirectly  promotes  the 
posterior  bulging  that  we  have  already  noticed. 

School  furniture  is  also  often  ill  adapted  for  the 
They  should       scholar,  even  if  properly  placed  as  re- 

not  bend  over  .  r 

their  work.  gards  light.  The  bench  is  too  high  tor 
the  desk,  so  that  the  pupil  must  bend  over  his  work ; 
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thus  favoring  congestion  to  the  head,  and  con- 
tributing to  the  congested  condition  at  the  back 
of  the  eyes ;  or  the  seat  is  too  far  away  from  the 
desk,  and  the  head  is  thereby  brought  too  near  the 
book,  so  that  the  growth  of  near-sight  is  directly 
encouraged. 

All  these  school-room  imperfections  might,  of 
course,  be  of  comparatively  inferior  moment,  if  it 
were  not  for  the  fact  that  children  are  obliged  to 
spend  six  hours  a  day  in  school  for  nearly  the  whole 
year  round.  If  the  high-pressure  sys-  The  high-pres- 
tem  of  education  shall  be  succeeded  in  ed^cationTs  ° 
course  of  time  by  a  system  more  ra-  heaitfTand 
tional,  moderate,  and  healthful,  the  inte-  eyes* 
rior  arrangements  of  the  school-houses  will  not  be 
so  serious  a  matter.  Any  middle-aged  person  can 
look  back  to  the  days  when  near-sight  and  weak 
sight  among  boys  and  girls  were  quite  rare.  It  was 
not  then  the  fashion  to  teach  children  every  thing, 
—  including  drawing,  music,  and  all  the  languages 
except  English.  Nor  was  it  then  supposed  that  a 
sufficient  amount  of  bodily  exercise  would  neutral- 
ize the  effect  of  an  excessive  amount  of  brain-work. 
Two  and  two  then  made  four,  and  the  brilliant  no- 
tion that  an  exhaustion  in  one  direction  could  be 
made  good  by  an  exhaustion  in  another  direction 
was  not  then  in  vogue. 

5 
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WHAT    SHOULD    BE    DONE    FOR    PROGRESSIVE 
NEAR-SIGHT    IN    CHILDREN. 

The  first  and  best  thing  to  do  is  to  take  them 
from  school,  stop  their  reading  and  all  use  of  the 
eyes  for  near  objects  as  far  as  practicable,  and  see 
that  they  use  their  eyes  for  distance.  Encourage 
them  to  climb  the  hills  and  look  miles  and  miles 
away.  I  remember  a  boy  of  twelve  in  whose  case 
the  above  advice  was  fully  carried  out,  and  in  less 
Use  the  eyes  than  one  month  his  power  of  vision  for 
for  distance.  distant  objects  had  doubled.  On  leav- 
ing school,  he  saw  across  the  room  no  smaller  let- 
ters than  those  the  size  of  the  largest  at  page  26 ; 
but  in  less  than  one  month  he  could  see  at  the 
same  distance  the  smaller  ones  numbered  20.  The 
quick  improvement  in  sight  for  distant  objects 
brought  about  by  the  method  above  described  is 
surprising. 

After  a  time,  —  perhaps  from  three  or  six  months 
to  a  year,  —  the  improvement  in  vision  for  distance 
will  cease;  and  then,  if  the  general  health  warrants 
Be  sure  that  **»  proper  glasses  should  be  selected  by 
gksSese-  an  oculist,  and  the  studies,  under  his 
lected.  direction,  may  be   resumed.      But   al- 

ways and  continually  in  this  affection  care  must  be 
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taken  that  children  do  not  become  too  studious 
and  sedentary ;  that  they  be  encouraged  to  play 
out  of  doors,  and  above  all  to  use  their  eyes  daily 
in  regarding  distant  objects.  When  there  is  much 
disease  at  the  back  of  the  eye,  it  is  advisable  of 
course  to  keep  them  under  proper  medical  super- 
vision ;  and,  in  children  especially,  a  near-sighted 
eye  should  be  examined  by  a  competent  ophthal- 
moscopist,  to  determine  whether  active  disease  be 
present  or  not. 

IMPERFECTION    OF    THE    EYE    AS    AN    OPTICAL 
INSTRUMENT. 

We  have  already  noticed  the  optical  imperfec- 
tions of  the  near-sighted,  old-sighted,  over-sighted, 
and  peculiar-sighted  eye ;  and  it  remains  now  to  be 
said  that  all  eyes,  including  such  as  are  considered 
perfect,  are,  optically  considered,  far  from  perfect. 
These  faults,  unlike  those  already  spoken  of,  are 
irremediable,  and  are  chiefly  as  follows :  — 

1.  There  is  a  want  of  transparency  in  the  cornea 
(C,  Fig.  A)  and  the  lens  (L,  Fig.  A),  and  fluor- 
escence of  both.  Fluorescence  is  the  property  that 
certain  substances  have  of  becoming  faintly  lumi- 
nous from  blue  or  violet  light.  The  bluish  tint  of 
a  solution  of  quinine  in  water  is  an  example  of 
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fluorescence.  A  blue  light  thrown  into  the  eye 
shows  a  haziness  of  both  cornea  and  lens.  These 
parts  of  the  eye  are  therefore  inferior  to  the  clear 
and  transparent  lenses  used  by  opticians  in  the 
manufacture  of  optical  instruments. 

2.  Spherical  aberration,  due  to  a  lack  of  corre- 
sponding symmetry  in  the  cornea  and  lens,  or  to  a 
lack  of  correspondence  in  their  axes.  This  makes 
the  refractive  power  of  the  two  inharmonious,  cre- 
ating a  slight  astigmatism  (see  p.  41).  The  tra- 
ditional figure  of  a  star  has  five  points.  The  eye 
sees  a  star  with  more  or  less  luminous  points,  when, 
if  it  were  optically  perfect,  it  would  see  it  as  it  is ; 
that  is,  without  the  points. 

3.  Achromatism,  or  chromatic  dispersion  of  rays. 
The  solar  rays  being  made  up  of  the  different  colors 
of  the  spectrum,  and  each  color  being  refracted  in 
a  different  degree  by  the  same  medium,  they  are 
not  united  by  it  in  a  single  focus.  Look  at  a  street- 
lamp  at  a  distance  through  a  violet-colored  glass. 
This  stops  the  intermediate  green  and  yellow  ra>  s, 
and  allows  the  first  and  last  rays  —  the  violet  or 
blue  and  the  red  —  to  pass  into  the  eye.  The  re- 
sult is  that  the  red  is  focused,  but  the  violet  and 
the  blue  are  seen  in  a  broad  halo  around  the  red 
gas-light.  Optical  instruments  are  free  from  this 
defect. 
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4.  Slight  color-blindness  is  common  to  all  eyes. 
The  eccentric  portion  of  the  retina,  or  that  part 
away  from  the  centre,  does  not  perceive  red  as  soon 
as  other  colors.  If  we  test  the  field  of  vision  by 
fixing  one  eye  on  something  directly  in  front  of  it, 
and,  keeping  it  fixed,  move  a  red  object  across  the 
field  of  vision  from  one  side  to  the  other,  we  shall 
find  that  the  color  of  a  red  object  is  not  recogniz- 
able as  far  away  from  the  centre  of  the  visual  field 
as  the  outline  of  it.  The  eye  also  fails  to  distin- 
guish a  difference  between  a  white  produced  by  the 
union  of  scarlet  and  bluish  green  light  and  a  white 
made  by  yellowish-green  and  violet ;  yet  the  first 
comes  out  black  in  a  photograph,  the  latter  very 
bright. 

5.  There  is  a  blind  spot  on  the  retina  of  every 
eye,  due  to  the  space  occupied  by  the  entrance  of 
the  optic  nerve.  If  we  make  a  small  cross  on  a 
sheet  of  paper,  and  three  inches  at  the  right  of  this 
a  black  dot,  thc-n  close  the  left  eye,  hold  the  paper 
at  arm's  length,  fix  the  right  eye  on  the  cross,  —  it 
will  be  found,  on  bringing  the  paper  nearer,  that  at 
about  eleven  inches  from  the  eye  the  dot  will  not 
be  seen.  The  blind  spot  is  large  enough  to  hide 
the  face  of  a  man  at  six  or  seven  feet  distance. 

6.  The  yellow  spot  —  the  centre  and  most  sensi- 
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tive  point  of  the  retina  —  is  by  virtue  of  its  yellow 
tint  unable  to  recognize  weak  blue  light.  The 
smaller  stars  are  seen  better  by  astronomers  if 
they  look  slightly  at  one  side  rather  than  directly 
towards  them. 

This  formidable  array  of  common  optical  de- 
fects is  unnoticed  by  us,  chiefly  because,  having 
two  eyes  in  almost  constant  motion,  one  makes  up 
for  the  temporary  visual  disturbance  in  the  other. 
Even  with  one  eye,  these  defects  are  rarely  noticed, 
owing  to  the  great  mobility  of  the  eye  and  its  con- 
tinuous change  in  direction,  and  to  the  fact  that 
the  imperfections  are  mostly  away  from  the  centre 
of  the  field  of  vision.  Habit,  inattention,  experience, 
the  power  of  accommodation,  may  also  be  given  as 
reasons  why  our  natural  visual  defects  are  mostly 
unobserved.  Nevertheless,  these  optical  defects  do 
exist  in  all  eyes ;  and,  as  Professor  Helmholtz  re- 
marks, if  an  optician  offered  for  sale  an  instrument 
with  these  faults,  one  would  be  justified  in  refusing 
to  buy  it. 


(4   TO   4£    FEET.) 

This  print  should  be  read  with  ease,  in  a  good 
light,  by  what  is  called  a  perfect  eye,  at  the  dis- 
tance stated  above.  No  eye,  as  we  have  seen,  is 
however  really  perfect.  But  if  no  optical  defects 
serious  enough  to  occasion  inconvenience,  or  to 
call  for  the  use  of  glasses  to  distinguish  distant 
objects  clearly,  are  present,  the  eye  may  be  called 
perfect.     Nevertheless,  a  slight  and  perhaps  unno- 

(51   FEET.) 

ticed  defect  may,  under  certain  circum- 
stances, by  making  a  too-continuous  use 
of  the  accommodative  power  necessary, 

(7    FEET.) 

develop  weak  or  painful  sight.  Ill- 
health  and  constant  use  of  the  eyes 
for  near  work,  indeed,  may  cause 

(IO   FEET.) 

weak  sight  sometimes,  even 
if  the  eye  be  nearly  correct 
in  form  and  refraction. 
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By  Edward  E.  Hale.     i6mo.     Cloth.     Price  $1.25. 

THE   LORD'S   SUPPER, 

And  its  Observance.  By  Lucretia  P.  Hale.  i6mo.  Cloth 
Price  $1.00. 

MRS.   MERRIAM'S   SCHOLARS. 

By  E.  E.  Hale.     i6mo.     Price  $1.00. 

This  is  the  second  volume  in  the  "  Ten  Times  One  Series,"  of 
which  "  Ten  Times  One  Is  Ten  "  is  the  first. 

THE   RELIGION    OF  ISRAEL: 

A  Manual.  Translated  from  the  Dutch  of  J.  Knappert,  Pastor 
at  Leiden,  by  Richard  A.  Armstrong.     i6mo.     Price  $1.00. 


PUBLISHERS'   ADVERTISEMENT. 


From  the  Boston  Daily  Advertiser, 
THE  "NO  NAME  SERIES." 
"Leigh  Hunt,  in  his  l  Indicator]  has  a  pleasant  chapter 
on  the  difficulty  he  encountered  in  seeking  a  suitable  and  fresh 
title  for  a  collection  of  his  miscellaneous  writings.  Messrs. 
Roberts  Brothers  have  just  overcome  a  similar  difficulty  in 
the  simplest  manner.  In  selecting  "No  Name,"  they  have 
selected  the  very  best  title  possible  for  a  series  of  Original 
American  Novels  and  Tales,  to  be  published  Anonymously. 
These  novels  are  to  be  written  by  eminent  authors,  and  in 
each  case  the  authorship  of  the  work  is  to  remaiti  an  inviolable 
secret.  "  No  Name"  describes  the  Series  perfectly.  No  name 
will  help  the  novel,  or  the  story,  to  success.  Its  success  will 
depend  solely  on  the  writer's  ability  to  catch  and  retain  the 
reader's  interest.  Several  of  the  most  distinguished  writers 
of  American  fiction  have  agreed  to  contribute  to  the  Series, 
the  initial  volume  of  which  is  now  in  press.  Its  appearance 
will  certainly  be  awaited  with  curiosity." 
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The  plan  thus  happily  foreshadowed  will  be  immediately 
inaugurated  by  the  publication  of  "  Mercy  Philbrick's 
Choice,"  from  the  pen  of  a  well-known  and  successful  writer 
of  fiction. 

It  is  intended  to  include  in  the  Series  a  volume  of  anonymous 
poems  from  famous  hands,  to  be  written  especially  for  it. 

The  "  No  Name  Series  "  will  be  issued  at  convenient  inter- 
vals, in  handsome  library  form,  i6mo,  cloth,  price  $1.00  each. 

ROBERTS   BROTHERS,  Publishers. 

Boston,  Midsummer,  1876. 


ROBERTS    BROTHERS,    PUBLISHERS. 
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NO  NAME  SEEIES. 


The  "  No  Name  Series "  of 
original  Novels  and  Tales,  by 
well-known  writers,  to  be  pub- 
lished anonymously,  will  be  is- 
sued at  convenient  intervals,  in 
handsome  library  form.  i6mo. 
Cloth.     Price  $1  oo  each. 

Works  already  Published : 

MERCY     PHILBRICX'S 
CHOICE. 

DEIRDRE. 

IS   THAT   ALL? 

KISMET. 

THE    GREAT   MATCH. 

A     MODERN     MEPHIS- 
TOPHELES. 

AFTERGLOW. 

HETTY'S  STRANGE  HIS- 
TORY. 

WILL     DENBIGH,     NO- 
BLEMAN. 

MIRAGE.     By  the  Author  of 
"  Kismet." 

THE     WOLF    AT    THE 
DOOR. 

MARMORNE. 

GEMINI. 

The  Novels  in  this  Series  are  hav- 
ing a  large  sale,  not  only  on  account  of 
the  curiosity  attending  their  authorship, 
but  because  they  are  works  of  endur- 
ing merit.  Some  of  the  most  popular 
writers  of  the  day  are  engaged  in  this 
enterprise. 


TOWN  AND  OOUNTKY 
SEEIES. 

"  Books  should  to  one  of  these  four  ends 
conduce : 
For  wisdom,  piety,  delight,  or  use." 
Sir  J.  Denham. 

It  will  be  the  aim  of  the  Pub- 
lishers to  make  the  "  Town  and 
Country  Series  "  a  collection  of 
entertaining,  thoughtful,  serious 
works,  selected  from  the  choicest 
home  and  foreign  contemporary 
literature  ;  books  acceptable  at 
all  seasons  in  Town  and  Coun- 
try. 

Works  already  Published: 

BEN  MILNER'S  WOO- 
ING. A  Novel.  By  Holme 
Lee. 

FROM  TRADITIONAL 
TO  RATIONAL  FAITH. 

By  Rev.  R.  Andrew  Griffin. 

A    WINTER    STORY.      A 

Novel.      By   the    Author    of 
"  The  Rose  Garden." 

SYRIAN    SUNSHINE. 

Notes  of  Travel.    By  Thomas 
G.  Appleton. 


JAN     OF    THE 

MILL.     A  Novel. 


WIND- 

By  Mrs. 


Ewing. 

i6mo.     Cloth.     Price  $100  each. 


The  books  in  the  "No  Name  Series"  and  "  Tozvn  and  Country 
Series  ' '  are  for  sale  by  all  booksellers  and  newsdealers,  or  will  be  mailed, 
postpaid,  071  receipt  of  price,  by  the  Publishers, 

ROBERTS  BROTHERS,  Boston. 


